Metal films of high and reproducible catalytic activity were obtained by condensation of their vapours on glass at any desired temperature. The catalytic activity was measured by the hydrogenation of ethylene. The crystal structure of these films was investigated by electron diffraction. By controlling the pressure of an inert gas (N 2 , A, etc.) during evaporation of the metals unoriented and oriented films could be produced at will, and their catalytic activities were compared.
Completely oriented nickel films were obtained with an inert gas pressure of 1 mm., the (llO} plane, the least dense of the planes, lying parallel to the backing and the two remaining axes showing random distribution. Iron films were oriented with their (lll} plane parallel to the backing, the least dense plane again thus oriented. Low-pressure adsorption of hydrogen at room temperature and of carbon monoxide at liquid air temperature revealed that the oriented gas evaporated nickel films have twice the available surface per gram of randomly oriented high-vacuum films but ten times the activity. The oriented films have therefore fivefold the activity of unoriented films. Oriented films of an available surface equal to unoriented but of fivefold activity could also be obtained in high vacuum by evaporation on to oriented films previously produced by evaporation in an inert gas. The activity per unit weight of the films was constant, indicating ready accessibility to the interior of the film by the reacting gases.
Adsorption ~f hydrogen was found to be immeasurably fast in all cases. Adsorption isotherms on nickel films were obtained for C 2 H,, CO, N 2 , H 2 and 0 2 ; and the effect of catalyst poisoning by CO and 0 2 , as well as the effect of sintering, was studied.
On the mechanism of boundary lubrication. Part I. The action of longchain polar compounds. By The effect of long-chain polar compounds on the coefficient of kinetic friction under boundary conditions has been studied using the Boerlage four-ball friction apparatus in various modifications. With steel balls of the highest grade, coefficients of friction for a great number of lubricants were measured as a function of the relative velocity of the rubbing surfaces.
The structure of thin films of these lubricants rubbed on polished mild steel surfaces was investigated by electron diffraction. It was found that lubricants showing no or little surface orientation had a constant coefficient of friction of about O· l over the available velocity range from O to 1 cm./sec. With oils which showed high surface orientation, imparted by addition of long-chain polar compounds, a sudden decrease of the coefficient of the friction was observed at various velocities of the sliding surfaces, depending upon the compound used. Investigation of a great number of compounds gave a direct correlation of this effect with molecular orientation: those compounds causing the effect to occur at the lowest velocities were found to be most highly oriented with their carbon chains most nearly perpendicular to the surface. Since such a change of the coefficient of friction can only be explained by the wedging of oil under the surface (oil drag}, the effect was termed the 'wedging effect' leading to a type of lubrication which may be called 'quasi-hydrodynamic'. By measming the electrical resistance between the sliding surfaces it was found that the regions of sudden decrease of the coefficient of friction correspond to a change from metallic contact to extremely high resistance.
The investigation shows that long-chain polar compounds act primarily by mducing the wedging effect and not by giving a direct protection to the surface. If two metal surfaces slide o:ver each other in the presence of a lubricant and under high load, high pressures and temperatures prevail at those isolated spots which actually carry the load, leading to wear and possibly to breakdown. The action of wear-preventing agents under these conditions has been studied in detail, and it has been found that such agents are effective through their chemical polishing action, by which the load becomes distributed over a larger surface and local pressures and .
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temperatures are d ecr eased . Especially effective aro compounds containing phosphorus or other elements of group V of tho periodic system. These have been found to form a metal phosphide or homologue on the sUI'faco which is able to alloy with the metal surface, lowering its melting-point markedly, and by this action aiding greatly in maintaining a polish.
The wear experiments w0ro carried out with a highly sensitive and accurate method which uses metal-plated stool balls as its sliding elements. Under the experimental conditions additions of 1·5 % triphenyl phosphine or triphenyl arsine in white oil gave wear-prevention factors of 7·2 and 12·2 r espectively (relative to pure white oil).
A further addition of 1 % of a long-chain polar compound is able to double the wearprevention factor obtained with the polishing agents and wear-prevention factors as high as 17·6 have bo('J1 observed. The specifically physical action of the long-chain polar compounds is discussed in the preceding paper.
The flame spectrum of carbon monoxide. By A. G. GAYDON. (Oornrnunicated by A. C. G. Egerton, ve1l 13 June Hl40.)
The specLrum of the name of carbon monoxide burning in ai r and in oxygen at reduced pressure has been photograph e,l on plat<-s of high contra:;t which display the band spectrum clearly above tho continuous background. Greater detail has bt>en obtained than has been rocorclnd previously and new rneastirmnents are given.
The structure of the spectrum has bcPn studiPrl systmnatically. It is shown that the bands occur in pairs with a separation of about 60 cm. -1 , this separation probably being due to the rotational structure. Various wavc-nu,nber differences are found to occur frequently, and many of 1-hc 8trong bands arc a rranged in arrays using intervals of 565 and 2065 crn.-1• Th(, possible origin of tho s pt'ct,rum is disc u,;sed. TIH, ehoic-\' of emitter is limit,ed to a polyatomic oxide of cadJon, of which diox.irle is thn 1110,;t likely. The spectrum of the sub-oxide l\02 shows so111C' , n·><Plllblance to tho flanrn hands, but this molecule is improbable as the <'rnittt-r on ot,her grounds. A poroxido (,'() 3 is also a possibilit.y, but no evidence for the prPsencn of tliis has been ~bt,1ined from experiments on the slow combustion of carbon monoxide.
Carbon dioxide in gaseow; or liquid form is transparont througlr tho visible and quartz ultra-violet, and t he flame banlL':l aro not qbtain('d from C0 2 in discharge tubes. Comparison with t.110 Schumann-Rnngo bands of oxygen shows that it is possible that the ftmne bane ls may form part of t,lte abRorption band system whioh is known to exist below I 700 A if there i,; a hig c hange in s hiq ,o or size of t,ho molecule in the two electronic st,atos.
The electronic energy lew•l,; of C0 2 aro clisow;,;cd. Since normal C0 2 is not built up from normal CO und oxygnn, an elect,ronic roarrangenwnt of tlrn C0 2 mnst occur after the combust,ion procc;;s. J\Iullikt'll has suggested that tlw llloleculo in tltn first excited electronic st.at(', c-orrPspnnding 1,o absorption below 1700 A, i11ay have a triangular form.
The frequencies obt.ainc<l from tl10 llarno band,; nro <'011 q 1>1 n ·,l wit.I, Llro infra-red frequencies of C02• The 565 interval nmy be identified with tho tr,,usvcrsc vibration v2, indicating that the excited electronic ,;tate i,; probably triangular in shape. The 2065 interval cannot, however, be identified with the asymmetric vibration JJ3 with any certainty.
If the excited electronic state of C0 2 is triangular then molecules formed during the combustion by transitions from this level to the ground state may be 'vibrationally activated'. This is probably the reason for many of the peculiarities of the combustion of carbon monoxide.
X-ray structure and elastic strains in copper. By S. L. SMITH An X-ray examination of copper has been undertaken whilst the metal has been actually under tensile stress, and the X-ray structure investigated at a systematic series of points on the load-extension curve and during unloading and reloading from selected points on the curve. It is shown that the permanent strain is >',ssociated with the breakdown of the grains into the crystallite formation and that this change is essentially irreversible. The elastic strain of the metal is accompanied by reversible changes in dimensions of the atomic lattice which take place without leaving in the lattice any permanent distortion, as shown by the observation that the X-ray diffraction rings, including rings of the diffuse type, contract and expand under the action of the applied stress without any change in the degree of diffusion. The lattice changes arc distinguished in this way from certain lattice strains or lattico distort,ions permanently imposed on the lattice as a result of deformation by coldwork. Quantitative measurements are made on the elastic lattice strains exhibited by the (400) and (331) planes in a direction perpendicular to the axis of the applied stress, and these are compared with the equivalent external elastic constants. These measurements show that marked difference in rate of strain may take place in neighbouring grains subjected to the same externa l stress, and on this difference is based an explanation of the extensive breakdown of the grains into components of widely varying orientations which characterizes the structure of a polycrystalline metal after deformation beyond. the yield point.
Infra-red absorption spectra of some amino compounds. By L. KELLNER. (Communica,ted by W. T. Astbury, F.R.S.-Received 25 June 1940.) An investigation of the infra-red absorption spectra . of five amino compounds (glycine, diketopiporazine, tetramethyldiketopiperazine, glycylglycine and urea) has been made in the region 2·8-3·6µ. The substances were used in the form of thin crystalline layers deposited on quartz windows.
The .spectra are discussed with regard to the molecular structure of the compounds ' under ~onsideration. It is shown that the number and position of the N-H frequencies in glycine and glycylglycino confirms the view that these two molecules arc in the zwitterion form in the crystal. The close similarity between the spectra of diketopiperazine and tetramethyldiketopiperazine on the one hand and the amino acids and urea on the other hand, proves that no lactamlactim interchange occurs in diketopiperazine and its derivative. Both compounds are shown to possess a centre of symmetry. It follows from the experimental evidence that in all investigated substances resonance between the C-N and C= O bonds takes place.
The vibrations and the molecular structure of urea and guanidonium. The vibrations of urea and guanidonium have been calculated for a field containing valence and angle forces. The assumption is made that urea has the symmetry 0 2 , and guanidonium 0 3 ,.. It is shown that it is possible to assign every observed frequency of these two substances to definite modes of vibrations under these assumptions. The force constants have been evaluated and have been found to be fc-N= 7·1 x 105 dynes/cm. for guanidonium, and fc-N= 6·6 x 10 5 dynes/cm. and f =-o = 9·7 x 105 dynes/cm. for urea. These values are compatible with the hypothesis that quantum mechanical resonance occurs in both molecules, with the result that Experiments were made on a jet of water issuing from an annular orifice with a low velocity. The effect of surface tension was to cause the jet to coalesce after a short distance. The length of the annular portion was measured, an<l (when certain precautions were taken) was found to be in fair agreement with the predictions of an approximate theory.
The electrical polarization of frog skin by direct currents. By 0. Data concerning the electrical polarization of frog skin by direct currents arc presented with adequate statistical control. The results are discussed and show that the skin is electrically non-homogeneous and in a state of disequilibrium. The results are presumptive evidence for at least a three-unit model consisting of a series resistance and local action between an anodic area and a cathodic area as is also considered in the theory of corroding metals. Theory and experiment agree that the arrangements in space of the covalencies of a polyvalent atom, while they are subject, from a variety of causes, to small variations seldom exceeding 5-10°, tend to conform to a quite limited number of types. Recent developments of mathematical physics have made it possible to calculate how these types are related to the electronic groups occupied by the valency electrons.
On stereochemical types and valency groups (Bakerian Lecture
It is, however, not always possible to say which these sub-groups are, an<l it is in any case desirable for the chemist that he should be able to relate the spatial grouping to some more familiar property of the atom. The property here used is the size (in G. N. Lewis's sense)· of the valency group of the central atom, and the number of shared electrons which it contains, together with that of the preceding (unshared) electronic group in the atom. The experimental results show the following relations.
I. When the valency group is less than 8 we have with a covalency pf 2 a linear structure (as in Cl-Hg-Cl): with a covalency of 3 a plane with equal angles of 120° (BF 3 ): with 6 electrons of which only 4 are shared, as in the vapour form of stannous / Cl chloride, probably a triangular molecule Sn'-cr II . With a complete octet the arrangen1f'nt can be e ither tetrahedral or planar. When the covalency is less than 4 (partially shared octet) it is always derived from the tetrahedron, as in the triangular OH2 and the pyramidal NH3• The fully shared 4-covalent octet can be of either form. When the precPding electronic group, n in the grouping (n) 8, is 2, 8, or l 8, it is always tetrahedral. In the transitional elements where 8<n< 18 it is found that if n is not much more than 8 the structure is tetrahedral, and if it is not mnch less than 18, planar; but the two series overlap, and for values of n of 13 to 15 and perhaps 16, both forms occur.
III. When the valency group is 10 with at least 2 of them (the 'inert pair') unshared, the structure of a dicovalent atom (as in M[I3]) is linear; that of tht:, 3-covalent (as in C 6 H 5 • ICl2 ) is unknown; while that of the 4-covalent decet is found in the thallous and plumbous compounds to be planar, but in tellurium tetrachloride may possibly be a distorted tetrahedron.
IV. The peculiar 4-covalent duodecet in M[IC1 4 ] is planar. V. Covalency 5. So far as it has been exam ined (4 <litferent types) this has always been found to give a trigonal bipyramid.
VI. Covalency 6. Three structures are theorntically possible: a trigonal prism, a trigonal antip1·ism, and a regular octahedron. Bxperimentally the structure i,;; always found to be the octahedron, except in a fow giant molecules such as those with the nickel arsenide lattice. The regular octahedron has been found with practically every po,;;sibl e sizo of the preceding group, as well as with the inert pair of electrons.
VII. A covalency of 7 has been examined in three or four compounds, which have two different structures, one derived from an octahedron and the other from the trigonal prism.
VIII. Covalency 8. The only compound examined, K 4[Mo(CN) 8 ], is found (rather unexpectedly) to have a dodecahedral arrangement of the 8 CN groups.
Nearly (but not quite) all the structures can be even more simply related to the size of the valency group by assuming that the mean positions of the e lectron pairs in this group are the same whether they are shared or not, the structure being linear for 4 electrons, plane symmetrical for 6, either tetrahedral or plane for 8, a trigonal bipyramid for 10, and an oetabedton for 12.
On maintained convective motion in a fluid heated from below. By This paper examines tlie stability in viscous liquid of a steady regime in which the temperature decreases with a uniform gradient between a lower horizontal S 63 surface which is heated and an upper horizontal surface which is cooled. The problem has b een treated both experimentally and theoretically by Benard, Brunt, J effreys, Low and Rayleigh, and it is known that instability will occur at some critical value of gh3L1p/pk1', h denoting the thickness of the fluid layer, L1p/p the fractional excess of density in the fluid at the top as compared with the fluid at the bottom surface, k the diffusivity and v the kinematic viscosity. The critical value depends upon the conditions at the top and bottom surfaces, which may bo either 'free' or constrained by rigid conducting surfaces.
The theoretical problem is solved under three distinct boundary conditions, and greater generality than heretofore is main tainc<l i11 regard to the 'cell pattern' which occurs in plan . In addition, an approximate method is describe<l and illustrated, <lepending on a stationary property akin to that of which Lord Rayleigh made wide application in Vibration Theory. Experiments are described which show that the frequency of sex-linked lethal mutations indncecl in spermatozoa of Drosophila by ultra-violet irradiation may be raise<l to appt·oximately G %-Among the important factors for obtaining such a result are the u se of flies with a minimum of pigmentation, exposure through the ventml surface and the m;e for breeding of t,hose individuals in which, as shown by their earlier death, tho racliation has penetrated more effectively. Working by these methods, it has bee n found possiblo, by the use of a combination of filters, to determine that the region in which the mutational effect of ultra-violet light begins is between .il.365 rnµ and .il.300 mµ, a,; oxpected for nucleic acicl absorption. Furthe r evidence has been adduoed, by tho use of an improved genetic technique, substantiating the eadier conclusion of the authors that these rays, although producing gene mutations with the frequency stated, fail to produce gross structural changes (rearrangements) of chromosomes in appreciable quantities. The genetic effect of ultra-violet radiation thus differs decidedly from that of doses of X and higher energy radiation of the same genc-mutati~lnal strength. Preliminary data also indicate that minute structural changes (rearrangements) of chromosomes resemble the gross structural changes and differ from gene mutations in b eing produced with difficulty, if at all, by ultra-violet light, as compared with X-rays . Cases of viable 'terminal deficiencies' also wore absent. It seems very probable, therefore, that ultra-violet light cannot, or can only with difficulty, cause 'thoroughgoing' breakage of the chromonema, and that such breakage must occur in the production both of gross and of minute rearrangements but not in the process of gene mutation proper. If the latter process involves breakages at all, these would be of a different kind. It is argued that this evidence of a clistinotion between gene mutations and structural changes tends to favour the view that the 'genes' correspond to actual segments of the chromonema and arc not mere conceptual isolates. Addition of alcohol decreases the tendency to form micelles. When there is 40 % or more by weight of alcohol, micelles are no longer formed. The critical concentration first falls on addition of alcohol and then rises again. The effects of alcohol addition can be interpreted satisfactorily by considering the radius of the micelle to be equal to the length of the paraffin chain and thus to be independent of the concentration and nature of the solvent.
Mutation effects of ultra-violet light in
The energy changes involved in micelle formation are calculated. Aggregation can occur if the interfacial energy available from the destruction of the paraffinsolvent interfaces of the.ions is greater than the work to be done against electrical repulsion. The interfacial energy is no longer the greater beyond 40 % of alcohol.
It is shown that alcohol molecules are not in solution in the paraffin interior of the micelles in the mixed solvents, but are strongly adsorbed on the micelle surfaces.
The influence of regions of lowered dielectric constant around the micelles is considered. This is more important at high concentrations. The final fall in A with highly supersaturated solutions is attributed to the increased viscosity of the solution.
The high-frequency resistance of superconducting tin. By H. LONDON. (Communicated by A. M. Tyndall, F.R.S.-Received 11 July 1940.) The high-frequency resistance of tin in the superconducting state was measured at a wave-length of 20·5 cm. by a calorimetric method based on the principle of eddy current heating. It was found that the resistance decreases gradually when the temperature falls below the transition point in contrast to the sudden drop in resistance peculiar to direct .currents. An explanation of such a behaviour is given, based on the assumption of the sim~ltaneous presence of normal and superconducting electrons. Good agreement between theory and experiment was found.
Absolute measurements of the conductivity in the normal state at low temperatures with both high and low frequencies were carried out and it was found that at the temperature ofiiquid helium the conductivity for high frequency is considerably lower than for low frequency. This behaviour is possibly due to the fact that the mean free path of the electrons becomes larger than the penetre.tion depth due to skin effect under the conditions of high conductivity and high frequency.
On the structure of multilayers. I. By G. KNOTT X-ray and microscopic examinations of multilayers of certain long-chain esters deposited on transparent bases have been made. An X-ray photograph of a stationary multilayer of ethyl stearate is apparently ident1cal with that obtained by rotating a single crystal of ,B-ethyl stearate about the long axis of the cell. The spots previously observed on. oscillation photographs of multilayers of ethyl stearate are in reality parts of circles, successive arcs of which appear on increasing the angle of incidence of the X-rays on the multilayer. These facts reveal that the multilayer consists of micro-crystals all oriented with one axis in common, this axis being the normal to the surface of the multilayer. The single crystals appear to have grown without int_erruption throughout the entire thickness of the multilayer, which in these investigations was about 1000 molecules thick.
On the electromagnetic two-body problem. By J. L. SYNGE. (Oommnnicated by E. T. Whittaker, F.R.S.-Received 11 July 1940.) This paper is classical in the sense that it does not refer to quantum mechanics, but it is relativistic in the sense of the special theory. It, contains a direct attack on the problem of the motion of two charged bodies (hydrogenic atom) on the basis of the following hypotheses: (i) the bodies are particles (mathematical points), (ii) the fields are those given by the retarded potential, (iii) the relativistic equations of motion are obeyed, the force being the Lorentz ponderomotive force without a 'radiation term'. These hypotheses appear to be the simplest available and are logically consistent; the dynamical problem based on them seems worthy of investigation, in particular tho question as to whether the motion 'degenerates' t,o an ultirpate collision. Previous approximate investigations by Darwin and Sommerfeld did not reveal degeneracy.
A general method of successive approximations leading to an exact solution is outlined. An invariant E and a 4-vector hr are defined; E reduces to energy and hr to angular momentum in the Kepler problem, where the mass-ratio is zero. General expressions for the rates of change of E and hr are obtained, and formulae developed for their principal parts when the mass ratio is small. If the orbit of the light particle is initially approximately circular it rema;ins so, but its radius decreases steadily to an ultimate collision. This agrees with the classical conclusion that an accelerated charge radiates energy, but the rate is much smaller than that given by the Larmor formula. Except in some final calculations, no assumption of small relative velocity is made, the sole basis of approximation being the smallness of the mass ratio.
The kinetics of the thermal decomposition of acetophenone. By C. N. HINSHELWOOD, F.R.S. and R. E. SMITH. (Received 15 July 1940.) The mechanisms involved in the thermal decomposition of aldehydes and ketones are varied, and~the relations between them somewhat complex. In particular an interesting contrast in behaviour has recently been found between benzaldehyde and acetaldehyde. An investigation of acetophenone has therefore been made for comparison with acetone.
The thermal decomposition of acetophenone takes place predominantly by the step C 6 H,COCH 3 -+C 6 H 5 CH 3 + CO, the toluene undergoing a subsequent decomposition to give chiefly benzene, methane and carbon. It differs from that of acetone in yielding hardly any ketone. It is homogeneous and nearly of the first order, with no sharp falling off in rate at 20 mm. There is no retardation by nitric oxide or by greatly increased surface, nor can an increased rate of decomposition be induced by the presence of radicals from decomposing diethyl ether. This is taken as evidence for the absence of reaction chains. In this respect the behaviour resembles that of acetone, but other differences iu kinetics exist. These are briefly discussed. The paper gives a general review of an investigation on some problems on motion in the relativity theory. Wo begin by discussing the motion of a single particle in a weak gravitational field and obtain both the linear and angular equations of motion; this.is followed by brief accounts of the problem of two bodies and that of a rotating rod. In each case considered the equations of motion ariso as conditions of integrability of the relativity equations for empty space. Only one of these problems has previously been treated by this method, this being the case of two bodies not connected by a material t.ension. However, this investigation, which was carried out by Einstein, Infeld and Hoffmann, introduces difficult ideas relating to the use of certain spatial surface integrals; in the present paper we avoid the use of these integrals.
0 An essential feature of the work is that we take a first order solution for the particular problem considered and substitute this solution in the quadratic terms of G µ,v, and then build up a second order solution. This method can be employed when we discuss the interior of matter; and, as an example, we conclude the paper by investigating the case of a rotating mass of liquid of constant density. The anatomy of Palaeospondylus has been redescribed and its affinities redisoussed. In the skull the 'hemidome,; ', 'garnmations' and 'Trapezial bars' are shown not to be fused t,o the rn~urocranium, but to be visceral articulating elements. The two former are inte rpreted as parts of the palatoquadrates and the la.t,ter as the lower jaws. A hyomandibular and ceratohyal are identified, but, the former plays no part in the jaw sm,pension. Tho 'rostralia' cannot have formed an anterior ring of cirrhi, because the 'dorsal rostralia' terminate bluntly and may even have formed a continuous plate, and it is concluded that the skull had a prominent rostral pro-longation. The presence of paired fins, undoubtedly pelvic and probably also pectoral, is described. The vertebral column and tail previously described upside down are for the first time correctly orientated. The former is shown to have haemal elements throughout its length, and the latter to be heterocercal, tho caudal fin being supported by haemal spines and a row of distally bifurcating radials. The view that Pal,aeospondylus has Cyclostome affinities is abandoned on account of the presence of paired fins, centra, a heterocercal tail and jaws. Pal,aeospondylus is believed to be related to the Placoderms (Aphetohyoidea) but to represent a new order the Palaeospondyloidea, which in its lack of dermal skeleton and other features suggests a closer affinity between the Placodermi and Elasmobranchii than is generally held to exist.
On the Devonian fish
The equilibrium-diagram of the system silver-zinc. By K. W. ANDREWS, H. E. DAVIES, W. HUME-ROTHERY, F.R.S. and C. R. Oswrn. (Received 3 August 1940.) The equilibrium diagram of the system silver-zinc has been investigated by thermal, microscopic, and X-ray methods. The liquidus curve agrees with that determined by Haycock and Neville ( 1897) to a very high degree of accuracy. Interesting observations have been made of the decomposition of the p-phase on quenching.
Alloys between 45 and 50 atomic % of zinc can be quenched without any visual signs of decomposition, although the work of Owen and Edmunds shows that some of these alloys readily undergo transformation to ordered body-centred cubic structure when quenched. It was found impossible to prevent P-phase alloys containing less than 45 atomic % of zinc from decomposing during quenching, whilst when the zinc content of the P-phase exceeds 50 atomic % of zinc the character of the alloy changes completely, and a number of decomposed or partly decomposed structures are obtained according to the exact conditions ofcooling. The a/a+ P-, a+ PIP-, andP/P +y-phase boundaries determined in the present work are in general agreement with the results of the earlier workers on this system, and do not confirm the alterations to the diagram recently suggested by Owen and Edmunds who used X-ray methods with quenched filings. The difference is greatest for the p / p + y boundary and in the present work this has been determined both by microscopic methods and by a new technique involving the use of a high temperature X-ray camera. The remainder of the diagram has been determined in full detail.
The present more accurate determination of the diagram has enabled the following points to be established:
l. The depression of the freezing point of silver by zinc is slightly greater than that produced by equal atomic percentages of indium. This does not confirm the hypothesis of whole number Iiquidus factors previously suggested by Hume-Rothery, Mabbott and Channel-Evans (1934).
2. The solidus and liquidus curves for the P-phase do not coincide at 50 atomic % of zinc as was proposed by B. G. Petrenko (1929) . The freezing range of the equiatomic alloy is approximately 3½ 0 • 3. The determination of phase boundaries by X-ray methods with quenched filings is unreliable for this class of alloy and its limitations are discussed.
